Abstract
control promotes hyperplastic growth and tumour initiation in the breast.
129

Materials and Methods
130
Construction of Transgene
131
The MMTV-Spy1 transgene was prepared as follows. were used within 3 passages of thawing.
178
Plasmids
179
The pEIZ plasmid was a kind gift from Dr B. Welm, and the pEIZ-Flag-Spy1 vector was 180 generated as previously described [24] . pCS3 and Myc-Spy1-pCS3 plasmids were 181 generated as previously described [14] , the Myc-Spy1-TST pCS3 plasmid was generated 182 as previously described [28] , and the p53-GFP backbone was purchased from Addgene 
234
UV Irradiation
235
Media was removed from exponentially growing cells and cells were washed once with
236
1X PBS and subjected to 254 nm of UV radiation using a GS Gene Linker (Bio Rad).
237
Immediately following irradiation, fresh medium was added to the cells. and stored at 4°C in 50% glycerol until imaged using the LEICA DMI6000 inverted 279 microscope.
280
Flow Cytometry
281
Mammary primary epithelial cells were isolated from inguinal glands as described (27).
282
Cells were stained using CD24 (APC; BD 562349) and CD45 (PeCy7; BD 552848), and
283
FACS was performed using a BD LSR Fortessa X-20 (Becton Dickinson). 
291
Significance was scored as *p<0.05, **p<0.01, ***p<0.001.
292
See supplemental information for more materials and methods.
293
Results
294
Generation of MMTV-Spy1 transgenic mice.
295
The flag-Spy1 coding sequence was cloned into the MMTV-SV40 plasmid ( Figure 6-week-old mice revealed that mammary glands from MMTV-Spy1 mice contained 300 significantly higher levels of Spy1 as compared to control littermates ( Figure S1B ).
301
Western blot analysis of other tissues in the MMTV-Spy1 mice did not demonstrate 302 significant elevation of Spy1 ( Figure S1C ).
303
Previous data demonstrated that increased levels of Spy1 in immortalized knocked down using siRNA ( Figure 3A ). Interestingly, with only a modest decrease in 362 p53 protein levels ( Figure 3A ; middle panel) there was a very significant increase in Spy1 363 protein levels ( Figure 3A ; left panel). Given that tumour formation was seen in a cell line 364 with non-functional p53, and Spy1 can prevent checkpoint activation [13, 15, 16, 20] and p53 and levels of mRNA were assessed via qRT-PCR. There was no effect on levels of damage in both DMBA ( Figure 4A ) and UV damage ( Figure 4B ). It is notable that this Figure 5C ).
429
Elevated levels of Spy1 lead to accumulated DNA damage.
430
The effects of Spy1 on the level of DNA damage following exposure to DMBA was important to note the differences in strain between the reported literature and the MMTV-
542
Spy1 and p53 intercross described in this study. While Balb/C mice are known to be 543 more susceptible to mammary tumour formation, C57BL/6 mice are known to be more 544 resistant, which may also account for lower rates of tumour onset seen with the MMTV-
545
Spy1 and p53 null intercross [40, 44] . Our data supports that elevated protein levels of
546
Spy1 cooperate with these events. (Figure 7 ). Restoring p53 function has been an elusive target in the clinic. Spy1-Cdk 564 regulation is a unique and potentially potent mechanism for drug design, which may 565 represent a novel therapeutic approach for select forms of breast cancer.
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